Chemical modification of SH groups of E. coli phosphofructokinase-2 induces subunit dissociation: monomers are inactive but preserve ligand binding properties.
Modification of Escherichia coli phosphofructokinase-2 (Pfk-2) with N-(1-pyrenil)maleimide results in an enzyme form that is inactive. However, the rate of modification is drastically reduced in the presence of the allosteric effector MgATP. The stoichiometry of the label incorporation was found to be 2.03 +/- 0.035 mol of the reagent/mol of subunit, in agreement with the number of titratable SH groups by 5,5'-dithiobis(2-nitrobenzoic acid) in the labeled protein. HPLC gel filtration experiments demonstrate that native Pfk-2 is a dimer in the absence of ligands, while in the presence of MgATP a dimer-tetramer transition is promoted. In contrast, the modified enzyme eluted as a monomer and the presence of MgATP was not able to induce aggregation. Although the modified monomers are inactive, the dissociation constants for the substrates and the allosteric effector MgATP, measured by following the fluorescence of the binding probe, are the same as for the native enzyme. Quenching of pyrene fluorescence emission of labeled phosphofructokinase-2 monomers by acrylamide gave downward curved Stern-Volmer plots, with very similar quenching efficiencies for the control and for the fructose-6-P and MgATP-enzyme complexes. These results show the presence of SH groups in the interface of Pfk-2 subunits, critical for subunit interactions, and that conformational changes occurring through the dimers are essential for catalytic activity.